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(54)Titie: APPARATUS FOR AND METHOD OF BINDING A BOOK 




(57) Abstract 

A system for die pcifect binding of a book block (14) witfiin a soft paper cover is disclosed in which the center portion (18) of the 
cover is sized relative to the thickness of the book to be bound. An activatable adhesive is applied to the inner surface of the center portion 
of the cover. The book block is inserted into die cover such tliat die spine (S) of die book block is generally in registu- widi die adhesive. 
The cover is forcibly compressed onto die book block by pressing members (60a, 60b). An ultrasonic horn (66) is brought into forcible 
woildng engagement widi die outer surface of the center portion of die cover and is rendered resonant so as to transmit ultrasonic energy 
to the adhesive sufficient to melt the adhesive and to force the adhesive into the edges of die pages of the book block along die spine and 
to force die pages of the book block into the adhesive along the center portion of the cove such that iqxin the cessation of the ultrasonic 
energy die adhesive hardens substantially instantaneously dnu binding die cover to the book block. A mediod of Unding a book is also 
disclosed. 
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APPARATUS FOR AND METHOD OF BINDING A BOOK 

Technical Field 

This invention relates to apparatus for and to a mediod of binding a 
book, and more particulariy to qiparatus for and to a method of binding a single 
5 copy of a printed on demand using a binding system referred to as perfect 
binding. 
Background Art 

Wiih the advent of on demand book printing or publidiing systems, as 
disclosed in U. S. Patent 5,465,213, single copies of any one of a multiplicity of 

10 books can be printed on demand in a matter of a few minutes. However, to 
make the on domid printed book copy attractive to consumers, it must be 
bound in a fa^on that this similar to binding systems now in use for binding 
traditionally printed books available fiom publishers. Such binding systems for 
on demand printed books must have the same ^YeeP to flie reader and must be 

IS of equal durability . Oftentimes, bookstores sell better quality paperbound books 
referred to as '^trade*' paperback books and these trade paperback books are 
bound in soft paper covers (as distinguished from hard cover books). It has 
been a long-standing problem in the on demand book publishing field to readily 
bind on demand printed books with a binding system that is as acceptable to the 

20 reader as perfect boimd books, but which can accommodate a relatively wide 
range of book thickness (i.e., a wide range of the numb^ of pages in the book to 
be bound), which has siqyplies requiring little or no maintenance during periods 
of non-use of the on demand book publishing ^stem, ^lich permanently binds 
die pages to one anoth^ and to the cover, v/bkh is immediately ready for use, 

25 ^ch does not require overly conq)licated and expensive binding equipment, 
which does not require undue maintenance by the user of the on demand book 
publishing system, and vAdch is economical to use. 

In on donand book publishing systems, a variety of book binding 
systems have been used to bind the pages of a book being printed to the 

30 corre^nding cover for that which is also printed on demand with the pages for 
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tfae book. However, these prior book binding systems for on demand printing 
have been complicated and expmsive, require that hot melt adhesives be 
maintained at temperature for long periods of time, require that the binding of 
the book be held in a compressed state for overiy long periods of time to allow 

S the pages to be permanently boimd together and to the cover. In addition, it has 
been found that for a period of about 24 hours fix>m binding, the pages of such 
on dsmand printed books will oftra come undone fiom the other pages and fiom 
the cover and thus it has been desirable to allow the bound books to sit for 24 
hours or so prior to opening the pages of the book and particulariy before 

10 bending the binding back on itself so as to aid in holding the book open to the 
page being read, as is common for readers to do with trade paperback books. 

Refierence may be made to such prior art patents as U. S. Patents 
4,149;Z88, 4,184^18, 4,923,351 and 5^50,268 which may be relevant to the 
present invention. 

IS Disclosure of Invention 

Among the several objects of this invention may be noted the provision 
of a book binding system which may be readily used with on demand book 
publishing system to bind a single copy of a book which has been printed on 
demand in a short amount of time; 

20 The provision of such a book binding system vMch results in a book 

similar in appearance, feel, and usability to a perfect bound trade paperback 
book; 

Hie provision of such a book bmding system which can readily 
accommodate a wide rai^ in the numbo: of pages in a book; 
25 The provision of such a book binding system which does not require a 

supply of hot melt glue held in a liquid state (or other high maintenance 
adhesive) for binding; 

The provision of such a book binding system in which a book bound by 
the system is ready for use immediately upon removal fix>m the book binding 
30 syston; 
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The provision of sudi a book binding system in vMdi sapphes may be 
leadiiy added to the on demand book publishing system and vMch does not 
require special training for the operator to use or to noimally service the book 
binding system; 

5 The provision of such a book binding system \^ch does not create 

fumes or odors ^^ch must be vented to the exterior of a building in which an 

on demand book publishing system is housed; 

The provision of such a book binding system v^ch may be idle for an 

extmded period of time, vAdoh is substantially instantaneously ready for use, 
10 and ^^cfa does not require and undue warm-up period or the like before it is 

ready for use; 

The provision of sudi a book publishing system which is qui^ in 
operation; 

The provision of such a book publishing systm which has a long 

IS service life, which is of comparatively sinqple, rugged, and economical 
construction as con4>ared widi conventional book binding systems now in use 
with on demand book publishing systems, ^uch requires an acceptable amount 
of maintenance, and which is reliable in operadoiL 

Briefly stated, a book binding system of the present invention comprises 

20 an adhesive applicator which applies a strip of adhesive between tiie irmer &ce 
of &e cover and the spine of the book pages to be boimd within the cover. A 
binding fixture receives the cover with the iimer &ces of the cover feeing 
outwardly for receiving the pages of the book to be bound. At least one 
movable pressiog element compresses the cover and the book pages proximate 

25 the spine of the book pages to be bound. A sonic vibratory member engages the 
outer sur&ce of the cover along the spine of the book and q>plies vibratory 
energy thereto so as to activate said adhesive thereby to adhere the pages to one 
another and to adhere the pages to tiie cover along the spir» of the book. A 
mdhod of binding the book is also disclosed. 

30 Brief Description of Drawings 
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Fig. 1 is a semi-diagrammadc plan view of an on demand book 
publishing system incorporating a book binding system of the present invention 
in line with such on demand book publishing system illustrating the nugor 
components of the on demand publishing system and of the binding syston, 
5 with a dotted line separating the components of ^ publishing system from the 
components of the binding system of the present invention; 
Fig. 2 is a side elevational view of Fig. 1; 

Fig. 3 is a cross sectional view taken along line 3 - 3 of Fig. 1 
illustrating the binding system of the present invention; 
10 Fig. 4 is a perspective view of a book block to be bound by the binding 

system of the present invention illustrating the height, width and thickness of 
the book block; 

Fig. S is a cross sectional view taken along line S - S of Fig. 1 
illustrating a black and vMtc book printer of the on dranand book publishing 

15 system wfaidi stacks printed pages on an ou^ut tray vMdli the printed pages 
stacked on die tiay are rotated to a generally vertical position against a fixed 
vertical fence of a horizontal conveyor which in turn transports the book pages 
constituting the book block to a binding station within the binding system of the 
present invention for being bound witiiin a covor; 

20 Fig. 6 is an enlarged view of a portion of Fig. 3 illustrating a system for 

cutting a strip of adhesive from a roll in relation to the thickness of the book 
block to be bound within the cover, a system for conditioning (scoring) the 
center portion of die cover to form a pocket for receiving the strip of adhesive 
and the spine of the book block, witii the score lines constituting pre-fold tines 

25 vMch insure folding of the cover tfaerealong such that tiie front and back covers 
of the bound book will lay flat on the outer pages of the book block bound 
witiiin die cover. 

Fig. 7 is a top plan view of the irmer fiice of a cover blank preferably 
printed by the on demand book publishing system to correspond to the book 
30 being pubiidied and illustrating certain areas of the cover; 
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Fig. 8 isasenuKliagiammadc view of a conditioned TO 
of activatable adhesive applied between the inner &ce of the central portion of 
the cover and the spine of the book block with the cover disposed between a 
pair of spaced compression rolls with and widi a vertically oriented book block 

5 disposed for insertion within the cover with the spine of the book block received 
within die cent^ portion in register with the adhesive; 

Fig. 9 is a semi-diagFammatic view showing the book block received 
widiin tfie center portion of the cover in register and in contact with the 
adhesive, vnih the pressing rolls in pressing engagmient with opposite sides of 

10 the cover proximate the center portion thereby to tightly compress the cover on 
the book block adjacent the spine of the book block and fiirdier illustrating a 
sonic horn in working engagement with die exterior of the center portion of tiie 
cover sudi duit wpon mergizadon of the sonic horn, sonic vibradonal energy is 
transmitted to the cover and the adhesive sufBdent to activate (melt) die 

15 adhesive and to effect substantially instantaneous bonding of die book block to 
the cover and of die pages of the book block to one anodier; 

Fig. 10 is a view similar to Fig. 9 further illustrating a clamp which both 
compresses the pages of the book block proximate the spine as the book block is 
inserted into the cover and provides the resistance to the pressure and 

20 vibrational energy transmitted by the sonic horn; and 

Fig. 1 1 is a flow chart illustrating how the cover and a book block for a 
selected book are {mnted by an on demand book publishing system and how 
sudi books are boimd in accordance with the method of this invration. 

Corresponding refierence characters indicate corresponding parts 

25 throughout the several view of the present mventiorL 
Best Mode for Carrying Out the Invention 

Referring now to the drawings, and particularly to Fig. 1, an on demand 
book publishing system is depicted in its entirety by reference character 10. A 
book binding system of die present invention, as indicated in its entirety at 12 

30 (to die left of the dashed line shown in Fig. 1)» is in line with the on demand 
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book publishing system to receive a book block 14 (see Fig. 4) and a soft cover 
16 (as shown in Fig. 7) printed by the book publishing syston along with the 
pages P of the book block and vnAx the cover corresponding to the book block. 
In otho: words, as shown in Fig. 1, the binding system 12 of the present 

5 invention is in line with die book publishing system 10 such that as the book 
block 14 and the cover 16 are printed by the book publishing system 12, the 
book block and the cover corresponding to the book being printed are 
automatically conveyed to the book binding system 12 and are bound in a short 
time (e.g., in a matter of seconds) to fonn a pei&ct bound book in a single 

10 operation. Upon completion oftfae binding operation, the bound book is ejected 
firom the binding system in a form ready for use or for sale without having to 
wait for the binding to cure or to set Sudi books bound by the book binding 
system 12 axe generally similar to a conventional ^Hrade papeibacl^ book. As 
shown in Fig. 1, a dashed line separates the main components of on demand 

15 publishing system 10 fiom the main con^Kments of binding sjrstem 12 of the 
present invention. It will be appreciated that i^e the binding system of the 
present invention is shown installed in line with an on demand printing system, 
the binding system of this invention may also be a stand alone binder and need 
not be in line with a printing system. 

20 On demand book publishing system 10 is preferably of the type 

described in U. S. Patent 5,465,213, \^ch is herein incorporated by reference. 
Alternatively, a book publishing system, sudi as is commercially available firom 
Xerox Corporation of Rochester, New York, and commercially sold under the 
DocuTech® or Xerox Documents On Demand (XDOD), may be used to print 

25 books to be bound by book binding system 12. However, witiiin die broador 
aspects of this invmtion, it will be appreciated tiiat the binding system 12oftiie 
presoit invention need not be installed in line witii any book publishing system, 
but instead may be a stand alone binding system which may receive and bind 
books or otiier multi-page packets (i.e. documents withom covers), printed by 

30 any process, including standard ofiEset printing operations. Further, the book 
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binding system of the present invenlion need not be limited to binding a single 
copy of a book, but in use may be effectively and economically used to bind 
short runs of the same book and may be adapted for laige runs. 

Referring to Fig. 4, book block 14 comprises a plurality of printed pages 

5 P. The book block has a height H, a width and a thickness T. One edge of 
the book block vAdch extends along the height of the book block is referred to 
as the spine S of the book block. The pages of book block 14 are preferably 
printed by the book publishing system 12 (or by other suitable means) and 
constitute the pages of the book to be bound. Hie number of pages P and thus 

10 the thickness T of the book blodc may vary between a minimum luimber of 
pages (or thickness) and a maximum laimber of pages (or maximum tfiickness) 
within a predetmnined range. For example, the range of pages that can be 
effectively bound by the binding syslbem and method of this invention may 
rai^ from a minimum number of pages of about 25 pages to a maximum of 

IS about 1,000 or more pages, depending on the size of die cover blank C being 
used and the weight of the paper on the book pages P are printed. For 
example^ if the weight of paper on which pag^ P are printed is 500 
pages/inches (ppi), the thickness range of such books will range fiom about 
0.050 inches to about 2.000 inches. It will be understood however, that the 

20 binding system of this invention may be used to bind even thicker books. 

Preferably, but not necessarily, the pages constituting the book block 14 
are of a predetmnined length W and height H (e.g., 6 inches x 9 inches). The 
number of pages in a typical book boimd may be about 300 pages, but tiiis 
number may vary widely. Furdior, the type of pap^ used for die pages of the 

25 book block may vary widely, howevor, a paper known as 60 pound of&et bond, 
has worked well for printing pages P of book block 14 with tfie binding system 
and mediod of this inventioiL Spine S is the edge of tide book block ^ch is 
bound to the cov^ of the book. 

As shown in Fig. 7, a book cover blank C to be used wi& the book 

30 binding system and mettiod of the present invention is prefmbly a soft paper 
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cover stock having a tfiiciaiess substantiaUy thicks and sdffer tiian pages P of 
(he book block. The cover blank C has a centerline CL located at the cent^ of 
the cover blank and extends hei^itwise of the cover. The covcc blank C has a 
fix)nt cover FC and a back cover BC and an outer fiice and an inner £ace. 

S Typically, printed informatiDn or graphics depicting the covex of the book is 
printed on the &ont cover FC and on the back cover BC. The inner feces of the 
cover may or may not have printed information thereon. The graphics and text 
information printed on the front and back covers are preferably printed by the 
on demand printing system 10 substantiaUy simultaneously with die printing of 

10 pages P, but it will be understood that cover C may be preprinted. 

Cover C cover has a center portion or region, as indicated at 1 8, centered 
with respect to centeriine CL for receiving die qiine S of the book block 14 to 
be bound. In a mannor as will be hereinafter disclosed, fte widdi of center 
region 18 of tibe cover mi^ vary in accordance widi the thickness of die book 

15 block 14 to be bound. Cover C Vitaps around die spine S and around the front 
and back fru^ of die book blodc 14. Center region 18 of cover C is preferably 
defined by score or fold lines 20a, 20b extending heightwise of cover C on 
opposite sides of centerline CL with these score or fold lines spaced apart a 
distance generally corresponding to the thickness T of book block 14 to be 

20 bound. These score or fold lines not only define the center region 1 8, but diey 
insure that upon binding of die book block 14 within the cover that the front and 
back cov^ of cover C will lie against the front and back of the book block and 
remain in a normally closed position such that the front and back cover of the 
book will not spring out away from the pages of the book. The forming of such 

25 score lines and thus defining center portion 18 is referred to as conditioning the 
cover for the book being printed. Cover C may be of a variety of stodc 
materials, but covers of coated, 80 pound ofi&et stock has worked well with the 
system and method of ibis invention. 

As noted, it is preferable (but not necessary) that the book bmding 

30 system of the present invention be in line widi an on demand book publishing 
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system 10 so as to received the book block 14 and the cover 16 printed by the 
on demand book publishing system sudi that the printing and tiie binding of a 
book is a seamless, single operation. Thus, for purposes of fliis disclosure, the 
book binding system 12 of tiiis invention will hereinafter be described in 

5 conjunction with such an on demand book publishing system 12. However, it 
will be appreciated that within the broader aspects of this invention, the binding 
system may be vised without bemg in line with any book publishing or printing 
system and may be used to bind any book block 14 printed by any means. 

As shown in Figs. 1, 2 and S and as fiirtfaa: described in the above-noted 

10 U. S. Patent 5,465,213, an on demand book publishing system 10 may employ 
one or more black and white page printers, as indicated at 24a, 24b, to print Ae 
pages P of a book selected to be printed. It will be understood Aat sudi on 
donand publishing systems may print a single copy (or multiple copies) of any 
one of a multiplicity of books stored in a con^mter memory system. Upon a 

15 book being selected and upoa a computer COMP of book publishing system 
(see Fig. 11) being commanded to print the selected book (which may have any 
thickness within flie above-described predetermined range of book thicknesses), 
the book page images are transmitted from conq)uter COMP to printers 24a, 24b 
and these prints print pages P. The pages P so printed by each of the printers 

20 24a, 24b are deposited on a respective, generally horizontal bed 26a, 26b as diey 
are fed out of the printers. Upon all of the pages to be printed by a respective 
printer for the book being printed and deposited on its respective bed 26a or 26b 
(or both), the bed and the pages are rotated to a generally vertical position, as 
shown in phantom in Fig. 5, onto a transport conveyor 28. As shown in Fig. 5, 

25 bed 26a is pivotally movable about a pivot point P V from a generally horizontal 
position (as shown in solid lines in Fig. 5) in which it receives pages from its. 
respective page printer 24a to a generally vertical position (as shown in phantom 
lines in Fig. 5) in which the pages are disposed in a generally vertical position 
on transport conveyor 28. Bed 26a is pivotally connected to and is movable 

30 widi a carriage 30 movable which in turn is movable along a horizontal track 32 
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for tiansportiiig the pages P held theceon by bed 26a v^ch serves as a claiup to 
hold the pages in vertical position on carriage 30 as the carriage moves along 
track 32 fix>m printer 24a, 24b to a collation station 34 (see Fig. 1) ^^iiere the 
pages from printer 24a and from printer 24b are collated in their proper order to 

5 form book block 14 such that the pages of the book block correspond to the 
pages of the book being printed with the pages in proper order. Conveyor 
carriage 30 has a fixed vertical fence 36 against which pages P are held as the 
pages are transported from printers 24a, 24b to a collation station 34 and from 
collation station 34 to a binding station 38 sudi that tiie pages P and sudi die 

10 resulting book block 14 are in a known position with respect to conveyor track 
34. It will be q>preciated that tiiis vertical fence 36 thus serves as a reference 
allowing book blocks of widely varying thickness to be readily accommodated 
by the book binding system 12 of the presmt invention. 

Page printers 24a, 24b may be model 4060 printers available from QMS 

1 5 Corporation and cq>able of printing about 40 sides/minute at a resolution of 600 
dots per inch (dpi). Such page printers may be equipped witii a suitable siq>ply 
of paper for printing die pages of the book and the paper is siqjplied to the 
printers by a suitable pdpcr elevator E (as shown in Fig. 2). It will be 
xmderstood that only a single page printer is required. However, by having 

20 multiple page printers, different groups of pages of the book being printed may 
be assigned to different page printers and thus the time to print all of the pages 
of the book may be reduced. Also, by having multiple page printers, in die 
event one of die page printers becomes inoperable, the pages to be printed may 
be printed by the remaiiung page printers or by a single page printer until die 

25 inoperable printer is serviced and is again on line. Of course, if only a single 
page printer is used, it is not necessary that the pages be collated to fi>nn the 
book block 14. 

Further, while not shown in Fig. 3, it will be understood diat prior to 
conv^ing the collated book block 14 into bmder 12, it may be desirable that the 
30 pages of the book block imdergo a jogging operation at an optional jogging 
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station, as indicated a J in Fig. 11, sudi that the pages of the book block are 
property shifted relative to one anofto: such that the edges of the pages along 
the longitudinal side of tfie book block foiming spine S are in line with one 
anotiier and such that the edges of the pages at the top and bottom of die book 

5 block are substantially aligned with one anoth^. 

Book publishing system 10 may also include a cover printer 40 ^^ch 
may, for example, be a suitable color printer for printing a cover blank CB fed 
into cover printer 40 with text and graphics corresponding to the book being 
printed substantially simultaneously with black and white printers 24a, 24b 

10 printing the pages P of die book. The cover C may have a color front and back 
and may include any desired gnq>hics or print thereon. For exanq)le, cover 
printer 40 may be a model Phaser 300X commercially available from Tektronix 
Corporation and equable of printing about 1 sidesAninute. It will be understood 
that cover printer 40 m^ print cover C while page printers 24a, 24b are printing 

IS the pages Pofdie book bemg printed. 

Cover printer 40 is siq)plied with blank covers C to be printed. Asnoted 
above, such covers may be of any suitable cover stock material, but goserally 
such cover stock is of a soft paper cover stock material which is heavier and 
thicker than the pages of the book block, but yet is flexible. The cover stock 

20 may have a coated finish on one &ce of the cover for enhancing of die quality of 
the gr^hics and text to be printed thereon by cover printer 40. An 80 pound 
ofi&et cover stock has woriced well. Typically, the cover stock from vAdch 
cover C is printed is oversize. That is, the height and width of the cover blank 
CB from ^ch cover C corresponding to a book being printed is somewhat 

25 larger than the height and widdi of the book to be bound by the cover. The 
cov^ blank is of sufBci^ size as to form the front covei FC and the back cover 
BC of die book and to haye sufficient material to accommodate any thickness of 
book within the above-noted predetermined range of book diicknesses. 

For exanq>le, if the book to be printed has a nommal widdi of 6 inches 

30 and a nominal height of 9 inches (22.86 cm.), the cover blank CB may initially 
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have a height some^^iat greater than 9 inches (22.86 cnu) and a widfli sufiBcient 
to vnap around the spine S, and around the front and back &ces of the book 
block with a trim margin TM along the sides of the cover and along the top and 
bottom of the cover. By way of Gxaxxvplc and not by way of limitation, the book 

5 cover may have a height of 9.250 inches (23.50 cnL)such that there is an extra 
trim margin of about 0.125 inches (0.317 cm.)at the top and bottom of the 
cover. The width of the cover stock is sufSdent to accommodate die front 
cover FC, the back cover BC, and the center portion 18 of the cover with a 
suitable extra margin at the edges of the cover. In addition, the width of die 

10 cover C must be suflBdent to for a center portion 18 sufScieni to accommodate 
a book of die maximimi duckness or number of pages in the range of book 
diicknesses to be accommodated by the book publishing syston of this 
uwendon. For example^ if the finished size of the bound book is to be 6.000 x 
9.000 indies (15.24 x 22.86 cm.), the cover would have a hdgfat of 9.000 inches 

15 (22.96 cm.) + die trim margin TM of 0.125 mches at the top and bottom 
margins of the cover. Thus, the cover blank CB would be 9.250 inches (22.50 
cm.) tall. The width of the cover blank would be the width of the front and back 
covers FC and BC + the maximum widdi of the center portion 18 + the trim 
margins TM at the edges of the fit)nt and back cover. If the maximum thickness 

20 of book to be bound within the above-noted range of book thicknesses is 750 
pages and if the paper weight is 500 pages^ch (ppi), the maximum width of the 
crater portion 18 is 750 pages/500 ppi = 1.500 inches (3.81 cm.). If die 
standard size book to be bound is 6.000 x 9.000 indies (1524 x 22.86 cm.), and 
if the mairiiTiiiTn diickness of die books to be bound within such a cover blank is 

25 1 .500 indies (3.81 cm.) (i.e., 750 pages on paper havmg a weight of 500 ppi), 
the cover blank CB for such a book, adding a minimum trim margin TM of 
0.125 mches (0.317 cul) at each side of the cover blank, the widdi W 
(maximum dimension) of cover blank CB (as shown in Fig. 7) would measure 
i^jproximatcly 6.000 (for die fit)nt cover FC) +6.000 (for die back cover BC) + 

30 1.500 inches (for the maximum width of the cent^ portion 18) + 0.250 inches 
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(0.63S cm.) (for the trim margin at each side edge of the fiont and back cover), 
and tfie height H of flie cover blank (^^ch conesponds to the bright dimension 
of the book being bomid) would measure approximately 9.000 indies (22.86 
cm.) (for the height of die book) + 2 x (0.125) inches (0.635 cm.) for the trim 

5 margins TM at the top and bottom of the book. That is, the overall size of the 
cover blank CB would be 13.250 inches x 9,250 inches (23.50 cm.). Of course, 
if a book having a fewer number of pages is to be bound, the center portion 18 
would be less and more of the width of die cover would have to be trimmed 
fiom the side edges of the cover. 

10 Upon computer COMP commanding that a selected book be printed, the 

computer sends information corresponding to the number of pages (and thus the 
thickness of the conespoiuling book block 14 for the book bemg printed) to 
cover printer 40, and die cover prints print the printed material corresponding to 
the book being printed on die fiont and back covers FC and BC of a cover blank 

15 CB in relation to the cent^rline CL of the cover sudi that the center portion 18 
of the cover being printed is of a width yibidi corresponds to die thickness of 
the book to be bound therein and such that the printed information on die fiont 
and back fiices of the cover is in proper relation to the edges of the center 
portion (i.e., in proper relation to score lines 20a, 20b whm the printed cover is 

20 wrapped aroimd its corresponding book block. In this manner, the center 
portion 18 of the cover is centered on the spine of the book block and the 
printed information on the fiont and back covers of the cover are in proper 
relation to the spine of the book. Of course, for books which are thinner than 
die fnaxifniim thickness of a book which may be accommodated by the book 

25 binding system, the portion of the center portion 18 not used must be trimmed 
fiom die cover along with the normal trim margin TM at die longitudinal sides 
of the book. For example, if the book to be bound has 300 pages, die widdi of 
the center portion 18 would be 300 pages/SOO ppi = 0.600 inches, and die 
amount of material to be trimmed fiom the cover at each side edge would be the 
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nominal trim margin TM of 0.12S inches + (1.500 inches - 0.600 inches)/2 or 
.450 inches = 0.525 inches (1 J3 cm). 

While the method of binding of the piesmt invoition has bem desoibed 
as using a cover blank CB of sufiBcient length to accommodate a wide range of 

5 book thickness such that for books having a thickness less than the mayimi mi 
thickness such that such excess cover thickness is trimmed fiom the cover along 
with aminimum trim margin TM in a subsequent trinuning operation {as will be 
hminafter described), the binding system and method of this invention need not 
employ such a generic cover and die cover may be sized in relation to a 

10 particular thickness of the book being bound such that the above-noted trim 
margins and such that a trim operation for trimming such excess cover stock or 
for trimming sudi trim margins is not necessary . 

Upon cover C being printed in cover printer 40, the printed coyer is 
conv^ed to a cover conditioning station, as indicated at 42, vAiexc the cover is 

15 conditioned to receive the book block 14 to be bound. Preferably (but not 
necessarily), cover C is conditioned by forming score lines 20a, 20b on die 
cover on opposite sides of the cover centeriine CL with the score or fold lines 
20a, 20b spaced equidistandy from the cover centeriine with the spacing of the > 
score lines corresponding to the width of the spine S of the book block 14 to be 

20 bound in the cover C. The score lines 20a, 20b are prefraably formed by 
respective scoring blades 46a, 46b (as shown in Fig. 6) ^^ch are in horizontal 
direction (as shown by the horizontal arrows in Fig. 6) relative to the cover 
centeriine CL to form the score lines in the appropriate position on the covor, 
depending on the thickness of the book block to be bound. The scoring blades 

25 46a, 46b have a narrow knife edge extending along the full height H of die 
cov^ vdiich, upon being forcibly pressed downwardly onto the cover whidi is 
supported on a fixed bed, the scoring blades form corresponding score or fold 
lines 20a, 20b in die cover such diat the cover will readily fold along die score 
lines. In this manner, the cover is, in effect, overfolded along the score lines 

30 such diat upon wrapping the cover around the book block and upon binding the 
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book block vnUm the cover, the fiont cover FC and tfie back covor BC of cov^ 
C aie biased (due to the overfolded score lines) to lie flat on the front and back 
oftfae book block. As wiU be qipredated, tills oveifolding of die cover insures 
diat die front and back covo: remain in their desired closed positions in vMch 

5 they lie flat of the front and back pages of die book and such that the front and 
. back covers do not ^spring^' open. 

While the use of scoring blades 46a, 46b are preferred, it will be 
understood diat within the broader aspects of this invention, any suitable means 
for forming score or fold Unes 20a, 20b may be used For exanqile, instead of 

10 scoring blades, the front cover FC and the bade cover BC of cover C may be 
folded inwardly along fold lines corresponding to the q»idng of die score lines. 
Odier methods of scoring (e.g., scoring rollers) will be apparent to those skilled 
in die art, particularly in plication of die binding system and mediod of the 
present invention if used in higher volume binding operations wfam relatively 

IS largenunibersof books of a uniform tUdmess are to be bound It will also be 
appreciated than instead of requiring two scoring blades 46a, 46b, only one 
scoring blade may be used held at a fixed position widi die cover being 
accurately indexed with respect to the blade thereby to form score lines 20a, 20b 
at the desired locations on the cover relative to centerline CL. 

20 As shown in Fig. 6, scoring blades 46a, 46b are independentiy adjustable 

in horizontal direction (as shown by the horizontal arrows shown in Fig. 6) so as 
to correspond to the widdi of center portion 18 for the book being printed 
Further, each of the scoring blades may together or may be operated 
indqpendendy of one another to form score lines 20a, 20b m covo: C in die 

25 proper position relative to centerline CL to correspond to die widdi of the center 
portion being formed 

In accordance with the binding method of the present invention, with 
cover C having been scored to have score lines 20a, 20b formed on opposite 
sides of centeriine CL so as to correspond to the thickness of die book block 14 

30 to be bound, adhesive A is sqiplied between the inner £Eu:e of cover C in die 
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region of center portion 18 and the spine S of book block 14 such that the 
adhesive is substantially of the width and height of center portion 1 8. As shown 
in Fig. 6» adhesive A is shown to be a sheet 52 of a suitable hot melt adhesive 
\^ch, at room t^perature, is readily handled The sheet adhesive is un-roUed 

5 from roll R of adhesive and placed s\q)erior to and proximate to the region of 
center portion 18 of cover C. During the scoring process, the sheet adhesive is 
trimmed to the desired width and placed on the cover C. The remaining uncut 
sheet of adhesive is then withdrawn from the working area. Alternatively, the 
sheet adhesive is un-iolled fit>m a roll R of adhesive and a knife blade cuts a 

10 strip of the sheet adhesive fixim the roll conforming to the width of tiie spine S 
of the book block to be bound and applies the strip to tiie spine S. It will be 
understood that the amount of sheet adhesive unrolled past knife to form the 
adhesive strip is controlled in relation to the number of pages or tiuckness of the 
book to be bound such tiiat the strip of adhesive is properiy sized to the 

IS thickness of tiie book. It will also be understood tiiat roll R of adhesive 
preferably has a width corresponding to the standard height of the books to be 
bound. For exaiiq)le, if the binder of the present invention is to bind books of a 
variety of thickness, but having a standard height of, for exan^le 9.000 inches 
(22.86 cm.), by cutting the strip S to conform to the thickness of the book being 

20 bound, the adhesive will acconunodate any thickness of book within the above- 
staled range of thicknesses of books to be bound. However, it will be 
understood that the width of the adhesive roll or blank need not have a width 
corresponding to the height of the book to be bound, but rather the widtii of the 
adhesive may be appredably less tiian the height of the book and that a first 

25 strip havmg a length corresponding to the thidcness of the book is placed either 
on the center portion of the cover (or on the spine S), ibsn the cover is indexed 
inacmentaHy and an additions strip of adhesive is placed one after tiie othor on 
the center portion of the cover either contiguous to one another or with a space 
tiierebetween. It will be imderstood that the rolled adhesive may have a tacky 

30 surface so that it will adhere to the inner face of the cover once it has been 
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properly positioned ttiereoiL Further, ^lile it is disclosed tbat the adhesive is 
qyplied to the inner &ce of the center portion of the cover, it will be understood 
that within scope of this invendon, the adhesive may be applied to the outer 
surface of spine S of the book blodc 

5 In accordance with diis invention, a wide variety of activatable 

adhesives may be used. One such adhesive is a hot melt adhesive similar to diat 
used in glue guns which is formed in sheets and then rolled into rolls. Such 
adhesive is commercially available from Anew Fastener Co., Inc., of Saddle 
Brook, NJ. If needed, one &ce of sheet 52 may be protected with a pq)er liner 

10 (not shown) treated so as to have a non-stick sur&ce sudi diat the sheet 
adhesive will not adhere to one another vAusn rolled into roll R. While sheet 
adhesive, as above described, may be preferred, it will be understood that odier 
types of activatable adhesives may be used. For example, a coating of micro- 
enc^>sulated, heat activatable adhesive may be qiplied to die inner sur&ce of 

15 center portion of book covorC by spraying or the like. Still fimhor, granular 
adhesive with a tacky outer sur&ce may be ^lied to the inner cover, or the 
center portion of the innor &ce of die cover may be sprayed with a suitable 
tacky adhesive and then dusted with granular heat activatable adhesive \^ch 
will adhere to the tacky sprayed surface. 

20 As shown in Fig. 3, die conditioned cover C is along with the book 

block 14 are conveyed to a binding station 38 at which the book block is boimd 
within cover C in accordance widi the mediod of the present invention. As 
shown in Figs. 3 and 8, the center portion 18 of cover C is forced downwardly 
between a pair of pressing rollers 60a, 60b by a tool (not shown) :movable 

25 downwardly so ttiat center portion 18 forms a pocket PK. As shown in Fig. 8, 
adhesive strip A is disposed on the inner &ce of center portion 18. The 
adhesive strip may be placed in the pocket either prior to conveying cover C 
into binding station 38 or which the cover is in the binding station. The above- 
noted pocket fomiing tool is removed and a book block 14 is inserted 

30 downwardly into pocket PK, as shown in Fig. 8., such that the spine S of die 
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book block is in engagement witfi the adhesive strip A and such that the book 
block tightly or snugly confonns to pocket PK formed in the cov^. As shown 
in Figs. 3 and 10, the lower margins of tfie book block 14 acQacent spine S are 
preferably tightly compressed by means of a clamp 64 as the book block is 

5 inserted into the pocket PK of cover C. With Ae cover so positioned within Ae 
. cover pocket PK, and preferably while clamp 64 maintains the margin of tfie 
book block adjacent spine S under compression, one or both of rollers 60a, 60b 
are forcibly moved toward one another tibereby to compress the cover C firmly 
against the proximate side faces of the book block adjacent spine S and to 

10 compress tiie pages P of the book block tightly tog^er proximate the spine S. 

Inaccordance with this invoition, with the cover held tightly against the 
lowo: maiguis of book blodc 1 4 and with tfie spine S of tfie book block received 
within tfie center pocket PK of the cover C, a sonic tool, as indicated at 66, is 
brought into working contact with the outo* fiice of the center portion 18 of 

15 cover C and energized so as to transmit sonic energy to cover C vMch in turn 
activates adhesive A. More specifically, sonic tool 66 is a half-wave horn 
powered by an ultrasonic transducer 68 (see Fig. 3) ^ch in turn is driven by a 
suitable power si^ly and control system (not shown). The sonic horn 66 and 
the ultrasonic transducer 68 are mounted on a suitable hydraulic cylinder 70 

20 such that the cylinder may forcibly move the woridng sur&ce of the sonic horn 
into working engagement with the outer sur&ce of center section 18 of cover C. 
Preferably, horn 66 is of such a l^igth as to extend along the full length of the 
colter portion 18 of the cover. In this manner, sonic energy fix)m transducer 68 
is transmitted through hom 66 and into adhesive A on the inside of the center 

25 portion. This sonic energy thus activates ^e., substantially instantaneously 
heats) the adhesive to a liquid state, drives the liquid adhesive betwera tiie 
pages of book block 14 along spine S, and forces the liquid adhesive to flow at 
least a short distance vp along the inter&ce between die outer pages of the book 
block and die inside sur&ces of cover C proximate spme S. Upon cessation of 

30 the ultrasonic energy, the adhesive will substantially instantaneously freeze into 
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a solid condition this finnly a^l^^ng the pages to one -another along spine S» 
adhere the edges of die book block pages P to the inner &ce of center portion 1 8 
of cover C, and cause the outer &ce of the book block proximate ^ine S to 
bond to die inner &ce of cover C along the spine. Because the sonic energy is 

5 applied only for a short time (e.g., for a fraction of a second), the cover and the 
pages of the book block in the area of the spine S are not substantially heated, 
and yet, due to the sonic energy, the liquid adhesive does sufiScient penetrate 
between the pages and into the fibers of the pages to finnly bond the pages. 
Thus, iqx>n removal of the sonic energy, the liquid adhesive A will substantially 

10 instantaneously fi:eeze dius rendering the bound book ready for use immediately 
tqxin the book being ejected or removed from binding station 38. It will be 
iqjpredated diat with compression rollers 60a, 60b in pressing engagement widi 
cover C and comimssing the book block therewithin, die rollers permit limited 
movement of the book relative to the rollers during »»rgization of ultrasonic 

15 tool 66 dius permitting any wrinkles in the cover along die spice of the book to 
smooth out resulting in aneater sqypearance of die bound book. 

One such ultrasonic system which has worked well for binding book 
blocks 14 within cover C is one diat is commercially available firom Branson 
Ultrasonics Corporation of Danbury, CT. Such ultrasonic tool was a 920 ma 

20 ultrasonic welder which powered the half-wave hom or tool 66 at ^proximately 
20 KHz for about 200 milliseconds widi the hom held against the outer face of 
the center portion 1 8 of cover C with a contact force of about 20 pounds applied 
by cylinder 70. A 2:1 booster (not shown) was used betwem the ultrasonic 
transduce 68 and hom 66. of die bound book from binding station 38, the 

25 bound book may be opened and is ready for use. The power supply and die 
control system used with this ultrasonic welder yrae part of the commercial 
welder. 

As noted, sonic tool 66 preferably contacts the frill lengdi of the OMtet 
sin&cc of cover C along the entire lengdi of center portion 18. However, sonic 
30 tool 66 may only contact a portion of center portion 18 at one time and may be 
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moved along die length of the center portion so as to activate the adhesive A 
along the ratirelengdiofdie center portion 18. In geoCTlly a sonic tool may be 
energized at fiequencies ranging betwem about S KHz and about 40 KHz. 
Ultrasonic fiiequencies are generally recognized as frequencies above 20 KHz. 

5 Within the broader aspects of this invoition, instead of using sonic energy to 
. activate adhesive 6, a vibratory tool using lower jftequencies (e.g., in the several 
hundred Hz. Range) may be used to activate the adhesive. However, a sonic 
tool, and even more desirably, an ultrasonic tool 66 is preferred. 

As previously noted, cover C and the pages constituting the book block 

10 14 are somewhat oversize such that a trimming operation is pr ef erred so as to 
insure tibat the hdght and width of the bound book conform to a desired size and 
such tibat the edges ofthe cover are flush with the pages of the book. Inorderto 
trim the bound book, the book is conveyed fiom binding station 38 to a book 
trimming station 72, as shown in Fig. 1. One such trimmer may be a 

IS programmable trimmer commercially available fiom The Challenge Machinery 
Company of Grand Hav^ Nfidiigan, and known as the DocuTrim trimmer. 
This trimmer accepts a pre-trimmed book (a book having somewhat oversize 
pages P constituting book block 14 and an oversize cover blank C, and dien 
sequentially presents each of the sides (most often all three) to a fixed trimming 

20 knife which via a guillotine metfiod, cuts off the excess edge of the book. 
Following trimming, the bound book is ejected firom the trimmer and is then 
ready for use. 

As shown in Fig. 11, computer COMP is provided, preferably in on 
demand book printing system 12. This conq>uter controls operation of the on 

25 demand book publishing system 12 and control operation of the binding system 
12 of the present invention. Upon a book being selected, the computer retrieves 
data regarding the selected book from a computer storage rqx>sitory in the 
manner described in the above-noted U. S. Patent 5,465,213 ^ch is herein 
incorporated by reference. This book data not only includes unages of the pages 

30 P of tfie book and of die images for cover C, but also contains the number of 
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p^es in the selected book. The page images axe transmitted to printos 24a» 24b 
to print pages P and tfie cover images are transmitted to cover printer 40 to print 
the cover vsdiile tlie pages P are being printed. The computer COMP detennines 
the thickness of the book to be printed and adjusts the spacing of score blades 

5 40a, 40b accordingly, and commands that the proper ^dth of adhesive sheet 52 
be unrolled from adhesive roll R and cut therefrom. Computer COMP also 
controls operation binding station 38 so as to insert the property sized cover C 
between compression rollers 60a, 60b, controls the insertion of book block 14 
into the sized cover, controls operation of rollers 60a, 60b to compress cover C 

10 onto tiie lower ec^e of book block 14, and controls operation of cylinder 70 so 
as to faring ultrasonic horn 66 into forced engagement witfi tiie outer sur&ce of 
cover C along die spine of die book with a desired force, and controls 
energizadon and de-energizadon of ultrasonic transducer 68 to effect die 
transmission of ultrasonic eneigy through cover C so as to melt adhesive A and 

15 to force the adhesive into the edges of book pages P along spine S, to force the 
spine into adhesive A, and to cause at least some of the adhesive to flow around 
the edges of the book block thereby to adhere the inner frtce of cover C to the 
outer &ce of the book block proximate spine S. Computer COMP also controls 
the conveying mechanisms within book printer 12 and within binder 14 so as to 

20 transport the printed pages P, book block 14, covct C, and the finished (bound) 
book from the apparatus. 

In operadon, the binding system 12 of the presmt invendon receives a 
book block 14 and a conditioned cover C having fold or score lines 20a, 20b 
formed thereon in relation to cover centeriine CL spaced from one another so as 

25 to receive the spine S of the book block. A strip of a suitable adhesive A is 
placed on die inner fiice of center portion 18 of cover C. Alternatively, the strip 
of adhesive A may be placed on the spine S of book block 14. The spine S of 
book block 14 is brought into register with the inner foce of center portion 18 
and into engagement with adhesive strip applied thereto. Preferably, the book 

30 block is tightiy clamped or compressed along the spine of die book block. With 
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the book block 14 received in tfie cover, as sbovm in Fig. 10, rollers 60a, 60b 
forcibly compress the cover C onto tiie outer faces of the book blode adjacoit 
spine S. A sonic tool 66 is rendered resonant (i.e., energized by its power 
supply at its resonant frequency) and is moved into woridng engagement contact 

5 with the outer fece of cover C along tfie length of center portion 18 of cover C 
to activate (heat) adhesive A thereby to force the activated (liquid) adhesive into 
the space between adjacent pages P of the book block along spine S, to force 
liquid adhesive into the space between the inner &ce of the cover along the 
outer margins of the book block along the spine of the book on both sides of the 

1 0 book block, and to force the edges of flie pages in the spine of the book into the 
adhesive betwem the spine of tiie book and the inner fiu:e of the center pordon 
18 of the cover C. In this mamm, good paietradon of the adhesive into all 
spaces between the pages (thus insuring that each page of tfie book block is 
properly adhered to each other and to die cover by die adhesive) and insuring 

15 that the adhesive is in good adhesive reladon between die inner feces of die 
cover and die book block is insured. Upon de-raergization of sonic tool 66, the 
adhesive will substantially instantaneously cool and solidify thus making the 
bound book ready for use. 

In view of the above, it will be seen that the several objects and features 

20 of diis invmdon are achieved and other advantageous results attained 

As various changes could be made in the above constructions and 
methods widiout dq)arting from the scope of the invention, it is intended that all 
matter contained in the above description or shown in the accompanying 
drawings shaU be intopreted as iUustradve and not in a limiting sense. 
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Claims 

1. A system for binding a book, the later comprising a book block having a 
plurality of pages stacked together to form the pages of the book to be bound, 
the thickness of said book block ranging between a predetermined minimi im 

5 number of pages and a predetermined maximum number of pages, and a cover 
adapted to wrap around the back, and at least one edge, and the fiont of said 
book block, said one edge of said book block constituting the spine of the book 
block, said cover having a front cover, a back cover, and a center portion 
therebetween with said center portion being in register with said spine of said 

10 book block, said system characterized by an adhesive station for depositing a 
quantity of adhesive relative to the inner &ce of said crater portion of said cover 
and said spine of said book block; and a binding station for receiving said cover 
with the inner &ce of said cover disposed for receiving said book block to be 
bound; said binding station having an inserting mechanism for inserting said 

IS book block within said cover with tfie spine of the book block in regist^ widi 
said crater portion of said cover substantially and in register with said adhesive 
disposed between said cent^ portion and said spine; first and second pressing 
members disposed on the outside of said caver on opposite sides of said cover 
proximate said spine of said book block with at least one of said pressing 

20 members being movable toward said other pressing member for compressing 
said cover onto said book block proximate said spine; and a vibratory mraiba: 
operatively engageable with the outer surface of said cover center portion for 
allying vibratory energy thereto sufficient to activate said adhesive into 
adhesive engagement with at least the edges of the pages of the book block 

25 within said spine and into adhesive engagement with inner sur&ce of said cover 
proximate said spine such that upon removal of said vibratory energy, said 
adhesive bonds said pages to one another, to said cover, and to said spine 
thereby to form a boimd book. 

2. A book binding system as set forth in claim 1 further comprising a 
30 trimmer for trimming the bound book block and the cover bound thereto after 

binding. 
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3. A book binding system as set forth in claim 1 wberein said adhesive 
comprises a siqjply of sheet-like adhesive, and i^erein said adhesive station 
conqmses a cutter for severing a portion of said sheet-like adhesive 
corresponding generally to the thickness of the spine of the book to be bound 

5 and placing said portion of sheet adhesive onto said center portion of said cover. 

4. A book binding system as set forth in claim 1 ^^lerein said sonic 
vibratory m^ber comprises an ultrasonic hom. 

5. A book binding system as set forth in claim 4 wherein said ultrasonic 
hom is movable toward and away from said center portion of said cover 

10 between a retracted position in which said hom is clear of said cover and an 
operative position in which said hom transmits ultrasonic energy through said 
cover so as to activate said adhesive. 

6. A system as set fordi in claim 1 wherein said adhesive solidifies 
substantially instantaneously upon de-enorgization of said vibratory member. 

15 7. A system as set forth in claim 6 i;rfierein said vibratory member is an 
ultrasonic hom for transmitting ultrasonic energy to said cover for efifecting the 
melting of said adhesive with said ultrasonic energy forcing the adhesive into 
die edge portions of the pages of said book block and onto the portions of said 
cover proximate said center portion of said cover for insuring the adhesive 

20 bonding of said book block with said cower. 

8. A system for binding a book, the later comprising a book block 
comprising a plurality of pages stacked together to form the pages of the book to 
be bound, said book block having a mitiimum number of pages and a maximiim 
number of pages within a predetermined range of pages, and a cover addled to 

25 cover the front, the back and at least one edge of said book block, said one edge 
of said book block being referred to as the spine of the book block, said cover 
having a front cover, a back cover, and a center cover portion therebetween,, 
said system characterized by a binding fixture for receiving the cover with the 
inner foce of the cover is disposed for receiving said book block to be bound; an 

30 adhesive applying mechanism for applying a quantity of adhesive between die 
inma face of said center portion of said cover and said spine of said book block; 
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an inserting mechanism for inseiting said spine of said book block to be bomid 
witbin said cover vnUi the spine of the book block in register witfi cesaier 
portion of the cover and substantially in register with said adhesive disposed 
between said cover and said spine; first and second pressing members disposed 

5 on opposite sides of said cover proximate said spine with at least one of said 
pressing members being movable toward said other pressing member for 
compressing said cover onto said book block proximate said spine; and a 
vibratory member operatively engageable with the outer sur&ce of said center 
portion of the cover for applying vibratory energy thereto sufGcient to activate 

10 said adhesive and for forcing said activated adhesive into adhesive engagement 
with the edges of the pages of the book block proximate said spine, for forcing 
the edges of said pages in the region of said spine into said adhesive, and for 
forcing the activated adhesive into engag^ent witfi ismsx sur&ce of said cover 
proximate said spine such that upon removal of said vibratory energy, said 

1 5 adhesive bonds said pages to one another and to said cover proximate said spine 
tiiereby to form a bound book. 

9. A mediod of bindii^ a book, said book comprising a book block 
comprising a plurality of pages ranging between a minimum and a maximum 
number of pages within a predetermined range of pages, said book block having 

20 a length corresponding generally to the heig^ of the book to be bound and a 
thickness corresponding generally to die diickness of the pages of the book to be 
bound, one edge of said book block constituting a spine, said cover having a 
fiont cover, a back cover, and a center portion for receiving said spine, said 
method being characterized by the steps of applying an adhesive between said 

25 center portion of said cover and said spine of said book block; inserting said 
book block into said cover with the spine of the book block generally in register 
with said with said center portion of said cover with said adhesive between said 
center portion of said cover and said spine of said book block; forcibly cldmping 
said cover onto said book block proximate said spine; and applying vibratory 

30 enogy to the outer surfitce of said cover along said spine thereby to activate said 
adhesive for adhesive engagement with die edges of said pages proxinmte said 
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spine such that upon lemoval of said vibratory enogy, said adhesive cures 
thereby to bond said pages to one another and to bond said cover to said book 
block along said spine. 

10. The mediod of claim 9 further comprising the step of trinuzung said 
5 book block and said cover after binding. 

11. The method of claim 9 i;^erein said step of applying vibratory energy 
comprises forcibly engaging an ultrasonic horn to the outer sur&ce of said cover 
along the spine of said book and rendering said ultrasonic horn resonant thereby 
to transmit ultrasonic energy from said ultrasonic horn duough said cover into 

10 said adhesive thereby to activate said adhesive. 

12. The method of daim 1 1 further involving the cessation of said ultrasonic 
energy after a predetermined time so as to effect the substantial instantaneous 
cooling and solidification of said adhesive. 
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